p53-Mediated gene activation in mice at high doses of chronic low-dose-rate γ radiation.
The time course of the changes in the expression of p53-mediated genes in vivo after high doses of chronic low-dose-rate γ radiation remains unclear. Here we analyzed peripheral blood cell counts and the expression of p53-mediated genes in the spleens of mice chronically irradiated at low dose rate (0.0167 Gy/h) for 1-40 days. Low-dose-rate irradiation induced p53-dependent chronic decreases in white blood cell (WBC) counts in p53 wild-type mice. Upregulation of p53-mediated genes by low-dose-rate radiation was confirmed in the whole spleen cells from the p53 wild-type mice, while suppressed gene expression was observed in the spleen cells of p53-deficient mice. The expression of p21 and Bax in radiosensitive cells such as T and B lymphocytes from low-dose-rate irradiated mice at 10, 20, and 40 days were increased, although that of Mdm2 in both the lymphocytes was decreased at 20 and 40 days. Moreover, spleen weights for low-dose-rate irradiated mice were decreased at 20 and 40 days. Thus downregulation of Mdm2 in both T and B lymphocytes by low-dose-rate radiation may cause higher p53 activation; further, higher p53 expression may determine the radiosensitivity and cause a reduction in the spleen weights in low-dose-rate irradiated mice. These results indicate that p53 may be chronically activated by low-dose-rate radiation.